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In the title compound, C 14 H 16 N 2 0 4 S, the ethoxycarbonyl 
group is nearly planar, with an r.m.s. deviation of 0.0067 A, 
and is almost coplanar with the pyrrole ring [dihedral angle = 
5.81 (15)°], whereas it is inclined at a dihedral angle of 
61.90 (13)° to the phenyl ring. The dihedral angle between the 
pyrrole and phenyl rings is 56.15 (13)°. In the crystal, 
centrosymmetrically related molecules are linked into dimers 
by pairs of N— H- ■ O hydrogen bonds, forming rings of /?1(10) 
graph-set motif. The dimers are further connected by weak 
intermolecular C— H- ■ O hydrogen bonds and C— H- ■ -tt 
interactions, forming layers parallel to the be plane. 

Related literature 

For the pharmacological and biological activity of pyrrole-2- 
carboxylate derivatives and sulfonamides, see: Brienne et al. 
(1987); Burnham et al. (1998); Fan et al. (2008); Fu et al. (2002); 
Gupton et al (1999); Manzanaro et al. (2006); Mayer et al. 
(2009); Yoshikawa et al. (1993, 1998). For a related structure, 
see: Khan et al. (2010). For standard bond-length data, see: 
Allen et al. (1987). 
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Experimental 

Crystal data 

Ci 4 H 16 N 2 0 4 S 
M, = 308.36 
Monoclinic, P2Jc 
a = 12.186 (2) A 
b = 5.6516 (11) A 
c = 22.160 (4) A 
ft = 104.47 (3)° 

Data collection 

Rigaku Saturn CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 
T^ n = 0.928, r max = 0.986 

Refinement 

R[F 2 > 2a(F 2 )] = 0.059 

wR(F 2 ) = 0.152 

S = 1.06 

3499 reflections 

196 parameters 



V = 1477.8 (5) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.24 mnT 1 
T = 153 K 

0.32 x 0.08 x 0.06 mm 



12044 measured reflections 
3499 independent reflections 
2726 reflections with / > 2a(I) 
R iM = 0.050 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.43 e A~ 3 

Ap mi „ = -0.50 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C2-C5/N1 ring. 



D-H-A 


D—H 


H-A 


D-A 


D—H' • A 


Nl-Hl-Ol' 


0.92 (4) 


1.99 (4) 


2.894 (3) 


167 (3) 


C6-H6B- ■ 04" 


0.99 


2.53 


3.415 (3) 


148 


C7-H7/1-04" 1 


0.99 


2.55 


3.406 (3) 


145 


C7-H7B- ■ Ol' v 


0.99 


2.54 


3.431 (3) 


150 


C6-H6A- ■ -CgV 


0.99 


2.91 


3.899 (3) 


173 


Symmetry codes: (i) - 


■x, —y + 2, —z; 


(ii) -x, y +1, 


-z + j; (iii) —x, y - 


i-z + i; (iv) 


x, y — 1, z; (v) —x, — y 


+ l,-z. 









Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear, data reduction: CrystalClear; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

STK acknowledges funding from the Industrial Linkage 
Programme of the Pakistan Council of Scientific and Indus- 
trial Research (PCSIR) Laboratories. PYis grateful to Tianjin 
University of Science & Technology for a research grant (No. 
2009 0431). SC thanks the Prince of Songkla University for 
generous support through the CMRU STK also thanks Dr 
Song Haibin (State Key Laboratory of Elemento-Organic 
Chemistry, Nankai University) for the data collection. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2576). 



t Additional correspondence author, e-mail: suchada. c@psu.ac.th. Thomson 
Reuters ResearcherlD: A-5085-2009. 



Acta Cryst. (201 1 ). E67, o1 1 25-o1 1 26 



doi:1 0.1 107/S1 60053681 101 261 X 



Khan eta/. Ol 1 25 



organic compounds 



References 

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor, 

R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. Sl-19. 
Brienne, M., Varech, D., Leclercq, M., Jacques, J., Radembino, N., Dessalles, 

M., Mahuzier, G, Gueyouche, C, Bories, C, Loiseau, P. & Gayral, P. (1987). 

J. Med. Chem. 30, 2232-2239. 
Burnham, B. S., Gupton, J. T., Krumpe, K., Webb, T., Shuford, J., Bowers, B., 

Warren, A. E., Barnes, C. & Hall, I. H. (1998). Arch. Pharm. Pharm. Med. 

Chem. 331, 337-341. 
Fan, H., Peng, J., Hamann, M. T. & Hu, J. F. (2008). Chem. Rev. 108, 264-287. 
Fu, D. C, Yu, H. & Zhang, S. F. (2002). Chin. Chem. Lett. 13, 1051-1054. 
Gupton, J. T., Burham, B. S., Byrd, B. D., Krumpe, K. E., Stokes, C, Shuford, J., 

Winkle, S., Webb, T., Warren, A. E., Barnes, C. R., Henry, J. & Hall, I. H. 

(1999). Pharmazie, 54, 691-697. 



Khan, S. T., Yu, P., Chantrapromma, S., Afza, N. & Nelofar, A. (2010). Acta 
Cryst. E66, ol957. 

Manzanaro, S., Salva, J. & de la Fuente, J. A. (2006). ./. Nat. Prod. 69, 1485- 
1487. 

Mayer, A. M. S., Rodriguez, A. D., Berlinck, R. G. S. & Hamann, M. T. (2009). 

Biochim. Biophys. Acta, 1790, 283-308. 
Rigaku (2005). CrystalClear. Rigaku Corporation, Tokyo, Japan. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 
Spek, A. L. (2009). Acta Cryst. D65, 148-155. 

Yoshikawa, K., Hasegawa, M., Suzuki, M., Shimazaki, Y, Ohtani, M., Saito, S. 

& Goi, M. (1998). Chem. Abstr. 128, 61428d. 
Yoshikawa, Y, Saito, H, Ochi, Y. & Hatayama, K. (1993). Chem. Abstr. 119, 

117119n. 



01126 Khan eta/. • C 14 H 16 N 2 0 4 S 



Acta Cryst. (201 1 ). E67, o1 1 25-ol 1 26 



supplementary materials 



supplementary materials 



Acta Cryst. (2011). E67, oll25-oll26 [ doi:10.1107/S160053681101261X ] 
2-(A r -Phenylmethanesulfonamido)ethyl l//-pyrrole-2-carboxylate 
S. T. Khan, P. Yu, A. Nelofar, Z. Ahmed and S. Chantrapromma 

Comment 

Pyrrole-2-carboxylate based heterocyclic compounds, either naturally occurring or synthetic, have shown various pharma- 
cological and biological activities such as anticancer (Burnham et ah, 1998; Gupton et ah, 1999; Fan et ah, 2008), antidia- 
betic, aldose reductase inhibition (Mayer et ah , 2009; Manzanaro et ah , 2006) anti-inflammatory and analgesic activities (Fu 
et ah, 2002). Likewise, compounds containing the sulfonamide moiety have their own biological importance as antifilarial 
(Brienne et ah, 1987) anti-inflammatory, antipyretic, analgesic and antiallergy agents (Yoshikawa et ah , 1 993 ; Yoshikawa et 
ah, 1998) The title compound was synthesized as an intermediate which will be used in search of new potent anti-inflam- 
matory and/or analgesic agents. Its crystal structure analysis was undertaken in order to establish the conformation of the 
various groups. 

Fig. 1 shows the molecular structure of the title compound, in which the ethylcarboxylate unit (C1/C2/01/02/C6/C7) is 
planar with r.m.s. of 0.0067 (2) A. This unit is almost co-planar with the pyrrole ring whereas is inclined to the benzene ring 
with dihedral angles of 5.81 (15) and 61.90 (13)°, respectively. The dihedral angle between the pyrrole and benzene rings is 
56.15 (13)°. The orientation of the methylsulfonamide group (C14/S1/03/03/N2) with respect to the ethylcarboxylate unit 
can be indicated by the torsion angles S1-N2-C7-C6 = 121.87 (18)° and C14-S1-N2-C7 = 72.67 (18)°. The bond lengths 
are in normal ranges (Allen et ah, 1987) and comparable to those reported for a related structure (Khan et ah, 2010). 

In the crystal structure (Fig. 2), N — H-0 hydrogen interactions (Table 1) link centrosymmetrically related molecules 

2 

into dimers forming rings of R 2(10) graph-set motif. The dimers are further arranged into layers parallel to the be plane by 
weak intermolecular C — H - 0 hydrogen bonds and C — H—Jt interactions (Table 1). 

Experimental 

The title compound was prepared by mixing 2-(phenylamino)ethyl-l//-pyrrole-2-carboxylate (1.0 g, 1.8 mmol), triethylam- 
ine (0.88 g, 8.8 mmol) and methanesulfonyl chloride (0.1 g, 8.8 mmol) in dichloromethane (6 ml) under nitrogen in sealed 
tube. The reaction mixture was stirred for 4 h at 273 K. The mixture was poured onto ice, and then sodium bicarbonate (10 
ml, 10%) was added and the solution stirred for 10 minutes. The organic layer was separated and the aqueous layer was 
extracted with dichloromethane. The combined organic layers were dried over MgS04, fdtered and concentrated, yielding 
the a white precipitate of the title compound. Colourless needle-shaped single crystals of the title compound suitable for 
X-ray structure determination were recrystalized from dichloromethane by the slow evaporation of the solvent at room 
temperature after several days. 

Refinement 

H atom attached to N 1 was located in the difference Fourier map and refined isotropically. All other H atoms were placed 
in calculated positions with d(C — H) = 0.95 A for aromatic, 0.99 for CH2 and 0.98 A for CH3 atoms. The (7i so values were 
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constrained to be 1.5(7 e q of the carrier atom for methyl H atoms and 1.2(7 e q for the remaining H atoms. A rotating group 
model was used for the methyl groups. The highest residual electron density peak is located at 1.13 A from SI and the 
deepest hole is located at 0.75 A from SI. 
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Fig. 1. The molecular structure of the title compound, showing 50% probability displacement 
ellipsoids. 



Fig. 2. The crystal packing of the title compound viewd along the b axis. C — H-0 weak in- 
teractions are drawn as dashed lines. 



2-(iV-Phenylmethanesulfonamido)ethyl 1 H-pyrrole-2-carboxylate 



Crystal data 
C14H16N2O4S 
M,- = 308.36 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.186 (2) A 
6 = 5.6516 (11) A 
c = 22.160 (4) A 
(3= 104.47 (3)° 
V= 1477.8 (5) A 3 
Z=4 



F(000) = 648 

D x = 1.386 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 3499 reflections 

6= 1.7-27.8° 

|i = 0.24 mm -1 

T= 153 K 

Needle, colourless 

0.32 x 0.08 x 0.06 mm 



Data collection 



Rigaku Saturn CCD area-detector 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.63 pixels mm" 1 
co and tp scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 
r min = 0.928, J max = 0.986 
12044 measured reflections 



3499 independent reflections 

2726 reflections with I > 2o(I) 
R int = 0.050 

Qmax = 27.8°, 6 m j n = 1 .7° 

£ = -16^14 
k = -6^7 
/ = -28->29 
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Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 20CF 2 )] = 0.059 

wR(F 2 ) = 0.152 

S= 1.06 

3499 reflections 

196 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.07 45P) 2 + 0.5129P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap m ax = 0.43 e A~ 3 
Ap min = -0.50eA" 3 

Extinction correction: SHELXTL (Sheldrick, 2008), 
Fc*=kFc [ 1 +0 .00 1 xFc V/sin(26)] " 1/4 

Extinction coefficient: 0.026 (3) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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11- *IU 


SI 


0.19337 (5) 


0.19937 (10) 


0.28338 (2) 


0.02406 (19) 


Nl 


0.1780 (2) 


0.9013 (4) 


-0.01667 (10) 


0.0354 (5) 


N2 


0.19052 (16) 


0.2462 (3) 


0.21007 (9) 


0.0252 (4) 


01 


0.01281 (16) 


0.7777 (3) 


0.04865 (9) 


0.0394 (5) 


02 


0.12012 (14) 


0.4664 (3) 


0.08930 (7) 


0.0325 (4) 


03 


0.29861 (14) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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1.447 (3) 


Cll— Hll 


0.9500 


C2— C3 


1.379 (3) 


C12— C13 


1.389 (3) 


C3— C4 


1.399 (4) 


C12— H12 


0.9500 


C3— H3 


0.9500 


C13— H13 


0.9500 


C4— C5 


1.378 (4) 


C14— H14A 


0.9800 


C4— H4 


0.9500 


C14— H14B 


0.9800 


C5— H5 


0.9500 


C14— H14C 


0.9800 


03 — SI — 04 


119.10 (11) 


C7 — C6 — H6B 


110.4 


03 — SI — N2 


107.77 (10) 


H6A — C6 — H6B 


108.6 


OA — SI — N2 


106.58 (10) 


N2 — C7 — C6 


111.57 (19) 


03 — SI — C14 


108.31 (11) 


N2 — C7 — H7A 


109.3 


04 — SI — C14 


108.16 (11) 


C6 — C7 — H7A 


109.3 


N2 — SI — C14 


106.23 (11) 


N2 — C7 — H7B 


109.3 


C5 — Nl — C2 


108.9 (2) 


C6 — C7 — H7B 


109.3 


C5 — Nl — HI 


129 (2) 


H7A — C7 — H7B 


108.0 


C2 — Nl — HI 


122 (2) 


C13 — C8 — C9 


120.2 (2) 


C8 — N2 — C7 


117.97 (18) 


C13 — C8 — N2 


121.0 (2) 


C8 — N2 — SI 


118.48 (15) 


C9 — C8— N2 


118.8 (2) 


C7 — N2 — SI 


117.10(15) 


CIO — C9 — C8 


119.9 (2) 


CI — 02 — C6 


115.53 (18) 


CIO — C9 — H9 


120.0 


01 — CI — 02 


122.5 (2) 


C8 — C9 — H9 


120.0 


Ol — CI — C2 


125.4 (2) 


Cll — CIO — C9 


119.9 (2) 


02 — CI — C2 


112.1 (2) 


Cll — CIO— H10 


120.1 


Nl — C2 — C3 


108.1 (2) 


C9 — CIO — H10 


120.1 


Nl — C2 — CI 


119.8 (2) 


CIO — Cll — C12 


120.4 (2) 


r 1 ^ r"> rM 

l^J L^Z 1^ 1 


1 11 1 fi\ 


pin pi 1 wi 1 
c 1 u \^ 1 1 — 1 1 1 1 


lino 
1 1 y .0 


C2— C3— C4 


106.8 (2) 


C12— Cll— Hll 


119.8 


C2— C3— H3 


126.6 


Cll— C12— C13 


120.0 (2) 


C4— C3— H3 


126.6 


Cll— C12— H12 


120.0 


C5— C4— C3 


107.9 (2) 


C13— C12— H12 


120.0 


C5— C4— H4 


126.0 


C8— CI 3— C12 


119.6 (2) 


C3— C4— H4 


126.0 


C8— CI 3— HI 3 


120.2 


Nl— C5— C4 


108.2 (2) 


C12— C13— H13 


120.2 


Nl— C5— H5 


125.9 


SI— C14— H14A 


109.5 
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C4 — C5 — H5 


125.9 




SI — C14 — H14B 




109.5 


02 — C6 — C7 


106.41 (18) 




H14A — C14 — H14B 




109.5 


02 — C6 — H6A 


110.4 




SI — C14 — H14C 




109.5 


C7 — C6 — H6A 


110.4 




H14A — C14 — H14C 




109.5 


02 — C6 — H6B 


110.4 




H 1 4B — C 1 4 — H 1 4C 




109.5 


C 1 MO /^O 

U3 — SI — JN2 — Co 


in 1 /")\ 

5 1 .5 {!) 




C3 — C4 — C5 — JN 1 




-0.1 (3) 


U4 SI — JN2 — Co 


1 £L£L 11 { 1 C\ 

loo.Zl (lo) 




CI — U2 — Co — C / 




1 *7n tc ( 1 n\ 

—1 ly.lj 


C 1 4 — a 1 — JN 2 — Co 


*70 £i ( 1 n\ 
— /0.0Z 




r^o \n f^n f^c 
Co — JN2 — C / — Co 




-00. / (Z) 


r\~i c 1 mo f^n 
U3 — SI — JN2 — C/ 


-1 /1.4Z (lo) 




0 1 mo f^n r^c 
a 1 JN 2 — C / — Co 




m 0*7/1 q\ 
Izl.o / 


04 a 1 — JN 2 — C / 


-4Z.MJ (IS*) 




c\"t r^c f^n mo 
(J2 — Co — C / — JN 2 




CO. 6 (Z) 


/~i 1 y| ci mo /^"7 

CI 4 — SI — JN2 — C/ 


"71 £*7 /1 Q\ 

Il.bl [Id) 




f^n mo r^o /"M"} 
C / — JN 2 — Co — C 1 3 




— 4/.V (3) 


*~*o r^i *~n 
Co — UZ — C 1 — U 1 


-1.2 (3) 




c 1 mo r^Q n i 
a 1 — JN Z — Co — C 1 3 




1U3.1 (Zj 


Co — OZ — C 1 — C2 


1 *70 /i 0 ( 1 n\ 
1 /5.4o (IV) 




f^n mo /^o /"'n 
C / — JN2 — Co — C9 




1 in 0 

IZy.s {I) 


f^z mi r^o r^i 
C5 — JN 1 — CZ — C3 


0.0 (3) 




c 1 mo r^o r*c\ 
a 1 — JN Z — Co — C9 




-79.1 (2) 


r^c M1 r^o 1 
C5 — JN 1 — C2 — CI 


—1 fy.y {!) 




C 1 3 — Co — C9 — C 1 0 




0.2 (3) 


r\\ r^i r^o M1 

Ul — CI — CZ — JN 1 


5.3 (4) 




mo r*Q r*Q 

JN Z — Co — C9 — C 1 U 




1 HH 6. /OA 
_ 1 / /.O (Z J 


/~\o /~" 1 r^o M1 
U2 — C 1 — C2 — JN 1 


*\nA A /o\ 
-1 /4.4 (2) 




Co — C9 — C 1 0 — C 1 1 




U.o (3) 


Ol— CI— C2— C3 


-174.7 (3) 




C9— C10— Cll— C12 




-1.1 (4) 


02— CI— C2— C3 


5.7 (4) 




C10— Cll— C12— C13 




0.2 (4) 


Nl— C2— C3— C4 


0.0 (3) 




C9— C8— CI 3— C12 




-1.0 (3) 


CI— C2— C3— C4 


179.9 (3) 




N2— C8— CI 3— C12 




176.7 (2) 


C2— C3— C4— C5 


0.1 (3) 




Cll — C12 — C13 — C8 




0.8 (4) 


C2— Nl— C5— C4 


0.1 (3) 










Hydrogen-bond geometry (A, °) 












Cgl is the centroid of the C2-C5/N1 ring. 










D—H-A 




D — H 


K—A 


D-A 


D — H- 


Nl— Hl-Ol' 




0.92 (4) 


1.99 (4) 


2.894 (3) 


167 (3) 


C6— H6B-04 ii 




0.99 


2.53 


3.415 (3) 
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C7— H7A-04 m 




0.99 


2.55 


3.406 (3) 


145 


C7— H7B-01 iv 




0.99 


2.54 


3.431 (3) 


150 


C6— H6A-Cgl v 




0.99 


2.91 


3.899 (3) 
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Symmetry codes: (i) -x, -y+2, -z; (ii) 


-x,y+\l2, -z+1/2; (iii) - 


-x,y-\ll, -z+1/2; (iv) x, y-l, 


z; (y)-x,-y+\, 


-z. 



sup-6 



supplementary materials 




sup-7 



supplementary materials 




sup-8 



